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® An apparatus for thernnally stabilizing pre-packaged food articies. 



@ In a microwave treatment tunnel (1), a conveyor for food articles in a sealed state inside tray-like packages is 
provided with a plurality of recesses (14) shaped to match the shape of the containers and having a side wall 
(15) formed from aluminum or another similar metal. At said side wall (15), the vector E tangential components 
of the electromagnetic field may be cancelled to lower the article heating temperature In regions close to the 
edge of the respective container. 
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This invention relates to an apparatus for thermally stabilizing pre-packaged food articles. In particular, 
the invention concerns an apparatus for thermally stabilizing, on a continuous basis by means of 
microwaves, pre-packaged food articles sealed within containers which are at least partially transparent to 
microwaves. 

5 More specifically, though not exclusively, the apparatus of this invention isadvantageously applicable to 

continuous thermal stabilization of precooked food articles, with or without fillings, seasoning, sauces, and 
the like, as packaged and sealed off in containers of the tray type which are at least partially transparent to 
microwaves. 

\n order to impart generic food articles, and specifically stuffed or plain, newly made or precooked or 
70 part-cooked, or dried pasta articles, with good preservation qualities and extended shelf life, a requisite is 
that the enzymes present be deactivated, that the growth of micro-organisms be inhibited and their content 
reduced substantially, or even that all the micro-organisms present be killed. 

A suitable thermal treatment of the food articles, as carried out at temperature levels and for duration 
times selected to suit expected results, e.g. at 80* C for pasteurization and 120* to 130* C for sterilization. 
15 represents the most widely used and, still today in a majority of cases, reliable of the conventional 
techniques available for the purpose. 

However, that technique has always been beset with a serious drawback tied to the very 
temperature/time parameters that are known to significantly affect the organoleptic and nutritional properties 
of food articles subjected to thermal treatment. 
20 This drawback is enhanced where the food articles are packaged and sealed within respective 
containers because, to make sure that the core portion of an article in a container can reach the 
predetermined treatment temperature, the peripheral portions thereof, that is the portions adjoining the 
container walls, are bound to exceed the predetermined temperature and to to remain under that critical 
condition even for a relatively long time period. 
25 Further, an organoleptic and nutritional degradation in the peripheral portions of the article is unavoid- 
able. 

Toward overcoming said drawback, a factual technical contribution has come from the use of elec- 
tromagnetic energy microwaves) affording fast-rate heating of the food articles even up to relatively high 
temperature levels, such as may be required for their sterilization, i.e. in the region of 120-130* C. 
30 An ability to significantly shorten the residence times of food articles under high temperature conditions 
constitutes in many case a resolving factor from the standpoint of preservation of their organoleptic 
properties. 

But the use of microwaves laso brings about drawbacks which cannot be easily obviated, nor have been 
obviated, in fact, due basically to uneven heating of the article originating from the very nature of 
35 microwaves, the temperature increase sought (the higher the temperature increase the more uneven 
becomes the article heating), the chemio-physical characteristics of the article (e.g. the higher is the 
moisture content the less uniform is the heating thereof), the geometrical features of the article itself, with 
due consideration also toats density and to the progressive loss of energy of the impinging microwaves. 
That uneven heating is particularly evident, moreover, where the packaging containers are in tray form, 
40 because a food article so packaged is nearly always apt to develop an adverse "edge effect", that is, the 
article tends to be burned at the tray edges before its core can reach the desired temperature. This 
drawback is serious enough to impair a fast heating rate. 

In an attempt at overcoming the above drawback, it has been proposed of using a special container, 
basically in box-like sheath form, to be fitted over a respective tray, which container has metallized side 
45 walls formed with a suitable pattern of slots which allow the microwaves to propagate toward and through 
the article in such a tray. 

In essence, this prior proposal is directed to provide a small multimodal chamt^er capable of abating the 
direct wave, and in v/hich a single package could be treated. 

Containers made in accordance with said prior proposal have found widespread and beneficial 
so application at household level, but cannot be utilized as such on a commercial scale on account of their low 
efficiency both in terms of energy requirements and temperature uniformity providing high reflectivity, with 
the attendant risk of seriously damaging the microwave generators, and because they bring about a low 
number of modes v/ithin the package resulting in attenuation of the excessive article heating along the 
edges of the tray container but with the risk of transferring the problem to another area of the article 
55 packaged in the tray, and not least, because they would be markedly uneconomical. 

The problem underiying this invention is to provide an appartus whereby thermal stabilization can be 
carried out on an industrial scale by means of microwaves on food articles sealed within packages which 
are transparent to microwaves, in particular packages of the tray type, thus obviating the above-noted 
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technical drawbacks. 

This problem is solved, according to the Invention, by an apparatus including a nnicrowave treatment 
tunnel and a conveyor for taking said packages through said tunnel from an inlet port to an outlet port 
thereof, and characterized in that the conveyor has a plurality of recesses shaped to match the shape of 
5 said packages and having a side wall made of a metal or metal alloy exhibiting high electrical conductivity 
andldw magnetic permeability, such as aluminum, copper, and the like. 

In the instance of tray-shaped packages, as particularly comprehended by this invention, the side wall 
of each recess should mate, in close contact relationship, with the side wall of a corresponding tray ail 
along the perimeter of the latter. 
10 According to an aspect of this invention, said conveyor is of the endless belt type provided with a 
plurality of apertures regularly arranged In rows lying longitudinally of said belt, each aperture having its 
periphery encircled by an edge formation attached to, and jutting out from, said belt and made of a metal or 
metal alloy exhibiting high thermal conductivity and low magnetic permeability, such as aluminum, copper, 
and the like. 

75 In another embodiment of the invention, said conveyor includes a plurality of substantially plate-like 
frames, structurally independent of one another, which are supported for sliding movement on guides 
mounted lengthwise within said microwave treatment tunnel, each frame being formed with a plurality of 
said recesses having a side wail made of a metal or metal alloy exhibiting high electrical conductivity and 
low magnetic permeability, such as aluminum, copper, and the like. 

20 The apertures in said conveyor belt, surrounded peripherally by edges from such a metal, as well as 
the recesses in the plate-like frames, are shaped to substantially match the shape of food article packages 
to be treated, thereby to receive them in close contact relationship with the package side walls and all 
around the peripmeter thereof. 

7he features and advantages of an apparatus according to the invention will be more clearly understood 

25 by making reference to the following detailed description of seme embodiments thereof, to be taken in 
conjunction with the accompanying illustrative and non-limitative drawings, where: 

Figure 1 is a longitudinal section view showing in diagramatic form an apparatus for thermally 
stabilizing food articles, according to the invention: 

Figure 2 is a diagramatic sectional view taken across the apparatus shown in Figure 1 ; 

30 Figures 3 .and 3a are a top plan view and cross-sectional view, respectively, of a detail from the 

preceding Figures; 

Figure 4 shows, again in diagramatic form only, a conveyor employed .in the thermal stabilization 
apparatus of this invention, according to a modified embodiment thereof; and 
Figure 5 is a perspective detail view of the conveyor shown in Figure 4. 
35 With reference to the drawing views, an apparatus for thermally stabilizing food articles sealed within 
respective packages, for example and preferably packages of the tray type, comprises a microwave 
treatment tunnel 1 having an inlet port 2 and an outlet port 3 equipped with respective closure means 4. 5. 
The treatment tunnel 1 is provided with a plurality of microwave generators, collectively designated 6, which 
are scattered along said tunnel in a predetermined arrangement. 
40 A conveyor for said tray packages, generally designated 7, traverses the treatment tunnel 1 from the 
inlet port 2 to the outlet port 3 thereof. 

In accordance with a preferred, though not exclusive, embodiment, the conveyor 7 includes a plurality 
of plate-like frames 8 which are structurally independent of one another and supported, in a manner to be 
described, on guides 9, 10 (Figure 2) which are mounted lengthwise on opposed inner walls 11, 12 of said 
45 treatment tunnel 1 . 

The plurality of frames 8 are caused to advance along said guides 9. 10 through the treatment tunnel 1 
by a pusher arrangement using pushing devices known per se and schematically indicated at 13 in Figure 
1. 

Each frame 8 comprises a plurality of recesses, collectively designated 14. which are regularly laid in 
50 rows extending lengthwise to said frame. The recesses 14 are shaped to match the shape, e.g. tray-like, of 
the packages wherein the articles to be treated through the tunnel 1 are sealed. Each of said recesses 14 
has side walls, and only the side walls indicated at 15 in Figure 2, made of a metal or metal alloy exhibiting 
high electrical conductivity and low magnetic permeability, such as aluminum, copper, and the like. 
Aluminum is the preferred metal. 
55 Preferably, and in accordance with a characteristic aspect of this invention, each frame 8 is composed 
of an aluminum plate of a predetermined thickness in which there are formed, by conventional techniques 
and operations, the plural recesses 14, each recess having an open bottom. The plate-like frames 8, made 
of aluminum throughout, are surrounded peripherally by a ledge 8a made of an insulating material. 
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preferably of a polytetrafluoroethylene resin, said ledge 8a having such dimensions as to allow the frame 8 
to bear on and slide along the guides 9 and 10 in the treatment tunnel 1. 

In another embodiment of this invention, the frame 8 is formed from an insulating material, transparent 
to microwaves, and with a plurality of apertures 16. which are laid regularly into rows as previously 
5 mentioned in connection with the recesses 14 and surrounded peripherally by respective edges 17 secured 
on, and projecting from, said frame 8 and made of aluminum or some other metal or metal alloy having 
high electrical conductivity and low magnetic permeability. 

In a further embodiment (Figure 4), the conveyor 7 is of the endless belt. 7a, type formed with a 
plurality of apertures 16a regularly arranged into rows extending longitudinally of the belt. Each of these 
ro apertures 16a is surrounded peripherally by an edge 18 secured on, and protruding from, said belt, it being 
also formed from aluminum or some other metal or metal alloy having high electrical conductivity and low 
magnetic permeability. Said edges 18 are configured ring-like and have suitable shape and dimensions to 
mate in close contact with the side walls of the packages 19, such as a tray, in which the articles to be 
treated are sealed. 

75 Inside the treatment tunnel 1. the microwave generators 6 create an electromagnetic field of predeter- 
mined strength, and the heating of pre-packaged food articles entrained through said tunnel 1 is due. solely 
to the electric component E of said electromagnetic field. At the locations of the ring-like aluminum edges 
18, or the side walls of said recesses 4, or the aluminum edges 16a of the above-noted frames 8, the 
tangential components of the electric field vector E may be cancelled. Thus, assuming an isotropic field in 

20 the proximities of a conductor (aluminum), and in view of- the latter being set close against the article being 
treated, a significant decrease on the order of 60% of the heating temperature is made possible. 

in this way, the drawbacks mentioned herein before in connection with the background art, and known 
by the term "edge effect", can be obviated, that is, it becomes possible to provide at one time a uniform 
distribution of heat and temperature through an article being treated through the tunnel 1 of this invention. 

25 Stabilization (heating) treatment tests have been carried out on pre-packaged food articles sealed within tray 
containers transparent to microwaves, which were driven through the treatment tunnel 1 while positioned in 
respective recesses 14 in a frame 8 of the kind described above. The results were compared to those 
obtained by subjecting to a similar microwave treatment the same food articles as packaged in like trays, 
which were driven through the tunnel 1 on a conventional conveyor, also transparent to microwaves, 

30 For each tray, the article temperatures were measured both at the comer and core regions thereof. 
The results of these tests are shown in the following Tables. 
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It may be appreciated from the foregoing that the ratio of the square mean variations In the temperature 
distributions through the individual trays is on the average more favorable with a framed conveyor according 
to the invention by a factor of four. 



Claims 

1. An apparatus for thermally stabilizing, on a continuous basis by means of microwaves, pre-packaged 
food articles sealed within containers which are at least partially transparent to microwaves, in particular 
packages of the tray type, including a microwave treatment tunnel (1) and a conveyor (7) for taking said 
packages through said tunnel (1) from an inlet port (2) to an outlet port (3) thereof, characterized in that the 
conveyor (7) has a plurality of recesses (14) shaped to match the shape of said packages and having a side 
wall (15) made of a metal or metal alloy exhibiting high electrical conductivity and low magnetic 
permeability, such as aluminum, copper, and the like. 

2. An apparatus according to Claim 1, characterized in that said conveyor (7) is of the endless belt type 
provided with a plurality of apertures (16a) regularly arranged in rows lying longitudinally of said be.t, each 
aperture (16a) having its periphery encircled by an edge formation (18) attached to, and jutting out from, 
said conveyor belt (7) and made of a metal or metal ailoy exhibiting high electrical conductivity and low 
magnetic permeability, such as aluminum, copper, and the like. 

3. An apparatus according to Claim 1, characterized in that said conveyor (7) comprises a plurality of 
substantially plate-like frames (8) structurally independent of one another and supported for sliding 
movement on guides (9.10) mounted longitudinally within said treatment tunnel (1), each frame (8) being 
provided with a plurality of said recesses (14) whose side wall (15) is formed from a metal or metal alloy 
exhibiting high electrical conductivity and low magnetic permeability, such as aluminum, copper, and the 
like. 

4. An apparatus according to Claim 3, characterized in that said recesses (14) have an open bottom. 

5. An apparatus according to Claim 4, characterized in that each frame (8) is formed with a plurality of 
apertures (16) laid regularly into rows lengthwise of the frame, said apertures (16) being surrounded 
peripherally by respective edge formations (17) attached to, and projecting from, said frame (8) and made 
of aluminum or some other metal or metal alloy exhibiting high electrical conductivity and low magnetic 
permeability. 

6. An apparatus according to Claim 5, characterized in that said frames (8) are made of an electrically 
insulating material transparent to microwaves. 

7. An apparatus according to Claim 5, characterized in that said frames (8) are made of aluminum or 
some other metal or metal alloy exhibiting high electrical conductivity and low magnetic permeability. 

8. An apparatus according to Claim 7, characterized in that said frames (8) are provided peripherally 
with a ledge (8a) made of an electrically insulating material and adapted to bear on said slideway guides 
(8,9) supporting said frames (8). 

9. An apparatus according to any of Claims 3 to 8, characterized in that it comprises pusher means (13) 
located at the inlet end of said treatment tunnel (1) effective to drive the frame (8) plurality through said 
tunnel (1). 



5 



EP 0 350 564 A1 




8a rB 



F(G1 



v/////////^ 



1 




8 



14 




riG.2 



L_ 



_I 



EP 0 350 564 A1 




FIG.3 



~1 



8 



17 



■c=: 



16 





European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 89 10 4212 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Categor>* 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION ant. CI.5) 



A 



DE-A-3 430 673 (H. BERSTORFF 
MASCHINENBAU GMBH) 

* figure 1; claims 1-4 * 

DE-A-3 447 544 (H. BERSTORFF 
MASCHINENBAU GMBH) 

* figures 1,3; claims 1-5 * 

US-A-3 889 009 (S. P. LIPOMA) 

* figure 1; claims 1-4 * 

EP-A-0 287 760 (H. BERSTORFF 
MASCHINENBAU GMBH) 

* abstract; figure 1; claims 1,8 * 



The present search report has been drawn up for all claims 



Place of search 



BERLIN 



Dale of completion of (tie search 

13-10-1989 



A 23 L 3/00 
A 61 L 2/12 



TECHNICAL FIELDS 
SEARCHED (Tht, C1.5) 



A 23 L 3/00 
A 61 L 2/00 



SCHULTZE D 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : partictilarly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date ♦ 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



THIS PAGE BLANK lusm. 




